The novel title compound, [(CH 3 ) 4 N] 2 [Ta 6 Br 12 (H 2 O) 6 ]Br 4 Á-2H 2 O, with a [Ta 6
, CsEr[(Ta 6 Br 12 )Br 6 ] (Cordier et al., 1995) , and a series of cubic clusters [Ta 6 Br 12 (H 2 O) 6 ]-[MBr 4 ]Á12H 2 O (M = Zn, Cd or Hg; Vojnovic Â et al., 1997 Vojnovic Â et al., , 1999 Vojnovic Â et al., , 2001 exhibiting semiconducting properties. (Ta 6 Br 12 )Br 3 (von Schnering et al., 1999) is the only structure reported for n = 3. [Ta 6 Br 12 (H 2 O) 6 ]X 2 Átrans-[Ta 6 Br 12 (OH) 4 (H 2 O) 2 ]Á18H 2 O (X = Cl or Br; Vojnovic Â et al., 2002) are the only structures reported with n = 2 and 4 present simultaneously in the same compound. Interesting magnetic properties are observed within these cluster compounds (diamagnetic for n = 2 and 4, paramagnetic for n = 3; Converse & McCarley, 1970) . Some of the latter are low-dimensional magnetic materials, as a consequence of the speci®c crystal packing.
The title compound consists of two different kinds of cations, namely two [(CH 3 ) 4 N] + and one [Ta 6 Br 12 (H 2 O) 6 ] 2+ cluster, four Br À anions and two further water molecules (Fig. 1 ). In the [Ta 6 Br 12 (H 2 O) 6 ] 2+ cluster cation, six Ta atoms are arranged octahedrally, and 12 Br atoms are located over the bridges of the Ta 6 octahedron as " 2 ligands. The cluster cation possesses C 2 symmetry, with a twofold axis passing through atoms Br6 and Br7 and bisecting the Ta2ÐTa2 i and Ta3ÐTa3 i bonds [symmetry code: (i) Àx, y, 1 2 À z]. Six water molecules occupy terminal octahedral coordination sites. The Ta 6 octahedron is distorted, being slightly elongated along the Ta1ÐTa1 i direction.
The TaÐTa bond distances are in the range 2.8899 (7)± 2.9111 (7) (Vojnovic Â et al., 1997 (Vojnovic Â et al., , 1999 (Vojnovic Â et al., , 2001 The crystal packing is governed by strong ionic interactions between cations and anions, and by hydrogen bonds. The system of hydrogen bonds (Table 1 ) is a complex one and involves coordinated and free water molecules and Br À anions. The Br À anions are triple (Br8) and quadruple (Br9) acceptors, indicating their charge-assisted character (CAHB; Giacovazzo, 1992) . In spite of the stronger interactions in these`charge-assisted hydrogen bonds', the shortest hydrogen bond is formed between coordinated and free water molecules (Table 1) 
Experimental
Methanolic solutions of [(Ta 6 Br 12 )Br 2 (H 2 O) 4 ]Á4H 2 O (10 ml, 0.200 g, 0.085 mmol) and [(CH 3 ) 4 N]Br (5 ml, 0.052 g, 0.341 mmol) were mixed and ®ltered over a G-4 frit. In a stream of nitrogen, the volume was reduced to 5 ml at 308 K. The reaction mixture was left to crystallize under ambient conditions. Dark-green nearly black cubelike crystals appeared within a few days.
Crystal data (C 4 
Re®nement
Re®nement on F 2 R(F ) = 0.028 wR(F 2 ) = 0.069 S = 1.07 6770 re¯ections 219 parameters H atoms treated by a mixture of independent and constrained re®nement
(Sheldrick, 1997) Extinction coef®cient: 0.000407 (10) H atoms bonded to O atoms were located from a difference Fourier synthesis and re®ned freely, while those bonded to C atoms were placed in calculated positions and constrained to ride on the parent atoms. In the ®nal cycles of re®nement, the geometries of the water molecules were restrained to ideal values. The highest peak and the deepest hole in the difference Fourier synthesis are in the vicinity of the Br8 À anion.
Data collection: COLLECT (Nonius, 1998); cell re®nement: DENZO±SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO±SCALEPACK; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ATOMS (Dowty, 2001) and ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: PLATON (Spek, 1990) .
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SK1533). Services for accessing these data are described at the back of the journal.
Figure 2
The crystal packing of the title compound. Octahedra are constructed from six Ta atoms. Bridging Br atoms and H atoms from [(CH 3 ) 4 N] + cations have been omitted for clarity. (10) 3.339 (7) 144 (7) O4ÐH42Á Á ÁBr9 0.93 (6) 2.58 (8) 3.347 (6) 140 (8) Symmetry codes: H atoms treated by a mixture of independent and constrained refinement w = 1/[σ 2 (F o 2 ) + (0.0172P) 2 + 7.5089P]
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 2.50 e Å −3 Δρ min = −2.94 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 1997) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.000407 (10) Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All e.s.d.'s are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Ta1 0.08007 (1) 0.03713 (2) Symmetry codes: (ii) x, −y, z+1/2; (iii) −x+1/2, y−1/2, −z+1/2; (v) −x, −y+1, −z; (vi) x, y−1, z; (xii) −x+1/2, −y+1/2, −z+1.
